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Declaration for the Record of Decision

Site Name and Location

Tyson's Dump Site
Upper Merion Township, Montgomery County, Pennsylvania

Statement _gf Purpose

This decision document represents the selected remedial action
for this site developed in accordance with the Comprehensive Environ
mental Response, Compensation and Liability Act of 1980, as amended
by the Superfund Amendments and Reauthor ization Act of 1986
(CERCLA), 42 U.S.C. Section 9601 et. seq. , and to the extent
practicable, the National Contingency Plan (NCP) 40 C.F.R. Part 300.

S t a t erne n t_o f Basis

This decision is based upon ;ind documented in the contents
of the Administrative Record. The attached index identifies the
items which comprise the Administrative Record. The Commonwealth
of Pennsylvania has reviewed, commented and concurred on this
Record of Decision.

Descr ipt ion_of the Selected

The selected remedy includes interception and treatment of
contaminated ground water from the bedrock aquifer through a
series of pumping wells to be located along the south bank of the
Schuylkill River. Most of the contaminants are being addressed
by the ongoing vacuum extraction remedial action, however, inter-
cepting ground water from the bedrock aquifer will minimize ground
water discharge from the contaminated area into the river. The
recovered groundwater will be treated by air stripping with Vapor
phase Carbon (VPC) for of f -gas treatment. The organic-phase
condensate from steam regeneration of the carbon beds would be
sent off-site for destruction via incineration. This selected
site remedy attempts to ensure compliance with all ARARs, but at
a minimum will be consistent to the extent practicable, with
those specified herein.

Declaration

The selected remedy is protective of human health and
environment, attains Federal and State requirements that are
applicable or relevant and appropriate, and is cost-effective as
set forth in Section 121(d) of CERCLA, 42 U.S.C. Section 9621(d)m
and Section 300.68 of the NCP. This remedy satisfies the
statutory preferences as set forth in Section 121 (b) of CERCLA,
42 U.S.C. Section 9621 (b) , for remedies that employ t-ieatmenf
that reduce toxicity, mobility or volume as a principle element.
Finally, it is determined that this remedy utilizes permanent
solutions and alternative treatment technologies to the maximum
extent practicable.
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Because this remedy will result in hazardous substances
remaining on-site, a review will be conducted within five years
after commencement of remedial action to ensure that this remedy
continues to provide adequate protection of human health and the
envi ronment,

Date "̂̂ Stanljf L. Laskowski
Acting Regional Administrator

c
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I. Site Name, Location and Description

Tyson's Dump Site is an abandoned septic waste and chemical
waste disposal site reported to have operated from 1962 to 1970
within a sandstone quarry. The site is located in Upper Merion
Township, Montgomery County, Pennsylvania. Several formerly
unlined lagoons were used to dispose of various industrial,
municipal, and chemical wastes during the period of operation.
Spills and overflows reportedly occurred during the period of
operation, thus allowing for the dispersal of wastes throughout
the site. Surface water run-off and seeps contributed to off-site
migration of the wastes toward the Schuylkill River. The approx-
imate 4-acre plot is bordered on the east and west by unnamed
tributaries to the Schuylkill River, a steep quarry high-wall to
the south, and a conrail railroad switching yard to the north
(Figure 1-1) . North of the Conrail tracks is the Schuylkill
River floodplain. The area in which the former lagoons *re
located lies above the 100-year flocdplain.

11 . Chrojiologica^ Hij3tory_ of the Si te

The Tyson's Dump Site was owned and operated by companies
owned by Franklin P. Tyson an.j by Fast Pollution Treatment inc.
(FPTI). The stock of FPTI was owned by the current owner of
the land, General Devices, Inc. (GDI) and by Franklin P. Tyson.
GDI was active in che management of Fast Pollution Control Inc.
The Pennsylvania Department of Environmental Resources (PADER)
ordered the site owners to close the facility in 1973. During
closure, the lagoons were reportedly emptied, backfilled, and
vegetated, and the contents transported off-site.

In January 1983, EPA investigated an anonymous citizen
complaint about conditions at Tyson's and subsequently determined
that immediate removal measures were required. These measures
included the construction of a leachate collection and treatment
system, drainage controls and cover over the site, and the
erection of a fence around the lagoon area.

Between January 1983 and August of 1984, EPA and its
contractors conducted a series of investigations primarily in
what is now referred to as the On-Site Area. The On-Site Area is
defined here as that area south of the railroad tracks erected
during the emergency response measures. In December 1984, EPA
issued its Record of Decision (ROD) for the On-Site Area which
recommended the following remedial actions:

- Excavation and off-site disposal of contaminated soils and
wastes to a permitted Resource Conservation and Recovery
Act (RCRA) landfill.
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- Upgrading the existing air-stripping facility to treat
leachate, shallow groundwater and surface run-on
encountered during excavation.

- Excavation and off-site disposal of contaminated sediments
within the tributary which receives effluent from the
existing air stripper.

Following issuance of the ROD, EPA began remedial design for
the selected alternative in January 1985. This design included
additional borings throughout the lagoon area to define tVie
volume of material to be excavated. In August 1985 through
November 1985 EPA performed additional borings and magnetometer
surveys throughout the lagoon area to better delineate the areas
to be excavated.

In the fall of 1985, Ciba-Geigy Corporation agreed to conduct
a further investigation of the Off-Site Area, the neeo for which
was described in the December 1984 EPA ROD. The Off-Site Area is
defined here as the area outside of the security fence including
the deep aquifer (bedrock aquifer). EPA subdivided the Off-Site
Area into five sub-areas or "operable units." The Off-Sit
Operable Units included the following:

- Deep Aquifer (Operable Unit 1)
- Hillside Area (Operable Unit 2)
- Railroad Area (Operable Unit 3)
- Floodplain/Wet lands (Operable Unit 4)
- Seep Area (Operable Unit 5)

On May 27, 1986, an Administrative Consent Order (ACO)
signed by EPA and Ciba-Geigy Corporation was issued by EPA for
the Off-Site Operable Unit Remedial Investigation/Feasibility
Study (RI/FS).

In November 1986 Ciba-Geigy Corporation initiated an on-site
pilot study using an innovative vacuum extraction technology
process. Due to zoning restrictions, the pilot study operated for
only a short duration (less than 10 days). However, in May 1987.
the pilot study was permitted to operate for more than three
weeks.

In December 1986, Ciba-Geigy submitted a draft Off-Site
Operable Unit RI Report to EPA. This report indicated that much
of the site-related contamination had migrated off-site and into
the deep aquifer toward the Schuylkill River.

On March 24, 1987, a second addendum to the off-site RI/FS
work plan was submitted to EPA by Ciba-Geigy Corporation. This
addendum included a detailed investigation of the Schuylkill
River and the installation of wells on the north side of the river
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In June and July 1987, four responsible parties, Ciba-Geigy
Corporation, Smith-Kline Beckman, Wyeth Laboratories, and Essex
Group submitted a proposal to EPA for clean-up of the on-site
(lagoon) areas, upgrading of the leachate collection system and
cleanup of the tributary sediments. Additionally, the parties
proposed to initiate groundwater remediation measures since the
information contained in the draft Off-Site Operable Units RI
report indicated that much of the contamination formerly in the
lagoon areas was now in the aquifer system, down gradient of the
site, and was discharging to the Schuylkill River.

The parties' proposal was based on a Comprehensive
Feasibility Study (CFS) submitted to the Agency on June 15, 1987.
The CFS was developed independently by Ciba-Geigy Corporation and
was not formally commented on by EPA. The CFS incorporated the
results of the innovative vacuum extraction process for clean-up
of the lagoon soils, preliminary results of the Off-Site RI and
additional studies for the installation of groundwatp*- recovery
wells. Some of the results of th-2 CFS indicated that the
contaminants in the bedrock underlying the lagoons would be a
source of continuing contamination of the backfilled soil. The
study raised the possibility that the remedy selected in the ROD
would be of limited effectiveness without the installation of a
barrier which would limit upward movement of contamination from
the underlying bedrock.

On July 29, 1987 Ciba-Geigy Corporation submitted the final
draft Operable Units RI report to EPA. This report concluded
that much of the site contamination, specifically the dense non-
aqueous phase liquids (DNAPLS), were in the underlying bedrock
and aquifer. The report also found that a dissolved portion of
the DNAPLs was discharging into the Schuylkill River.

III. Current Site Status

As a result of the parties proposal based on the CFS, EPA
negotiated a Partial Consent Decree with Ciba-Geigy Corporation,
SmithKline Beckman, Wyeth Laboratories, and Essex Group to
implement an innovative technology, vacuum extraction, that would
be more effective than excavation in removing the contamination
from the soils and underlying bedrock at the on-site area. The
Partial Consent Decree was signed and entered on June 20, 1988.
The vacuum extraction process is currently in the construction
phase. Several temporary vacuum units have proved to be very
successful in reducing the contaminant levels on-site. The
complete vacuum extraction process is expected to be on line by
the end of October 1988.
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IV. Site Characteristics

A. Geology/HydrogeologyI

1. Site Geology

j Three types of geologic materials were encountered
i during the Remedial investigation (RI): the overburden materials
- south of the railroad tracks, the floodplain deposits north of
j the railroad tracks, and the Lower Member of the Stockton Formation
| which underlies all of the unconsolidated materials within the

area of the investigation.

The overburden materials south of the railroad
tracks can be divided into three types of materials: undisturbed
colluvial deposits, fill material emplaced during past remedial
activities at the former lagoon areas, and construction debris
and fill material in the seep ar^a. Figure 4-1 shows the approxi-
mate distribution of the various overburden materials. The undis-
turbed overburden deposits generally consist of a thin topsoil
overlying the colluvial deposits and weathered bedrock. The
topsoil is an organic rich silty sand. The colluvial materials
and weathered bedrock are comprised of sandy silts with some
clays, and some fine to coarse gravel is found at depth in the

_^ unconsolidated deposits. The thickness of the colluvial material
ft,,.) varies greatly over the area, from thirty-one and one half feet

at the eastern border of the site to absent where bedrock outcrops
between the eastern and western sets of lagoons.

The overburden materials within the former lagoon area were
primarily intermixed fill materials of silty, gravelly sand,
quarry rubble, possible residual sludges, construction debris,
and colluvium. These materials were emplaced during the past
disposal and remedial activities at the site. Topsoil in these
areas is thin and often discontinuous.

The overburden materials encountered during installation of
tests pits in the seep area during the RI includes a mixture of
disturbed and undisturbed colluvial deposits and construction
debris. The construction debris is comprised of cinder blocks,
wood, glass, and plastic materials. The greatest thickness of
fill material in the seep area is about six feet. Undisturbed
colluvial deposits underlie the fill material. Bedrock was not
encountered in any of the test pits.

The Schuylkill River floodplain begins at the base of the
bedrock outcrop just north of the former lagoon area, essentially
parallel to and immediately south of the Conrail tracks (Figure
4-1). With the exception of the ravine east of the lagoons, the
thickness of the floodplain deposits beneath the railroad tracks

L varies from three to te.'i feet. The north-south geologic cross
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section in Figure 4-2 shows that the depth to bedrock beneath the
railroad tracks drops sharply from three to ten feet at the base
of the embankment south of the railroad tracks to greater than

? twenty feet on the north side of the railroad tracks.

Floodplain de^: !ts underlying the railroad ballast are
comprised of interbedCed silty, sandy clay, white coarse gravel,
and gravel sized clasts of weathered arkosic sandstone. It
appears that materials in this area actually represent a

\\ transition between the colluvial deposits originating from the
'! steep hillside and the floodplain deposits. The floodplain
*1 deposits north of the railroad tracks can be divided into three

sub-units as follows:

- The upper one to two feet of organic rich silty clay.

- Ten to fifteen feet of brov;iiish red sandy cltys, sometimes
mottled with some silt, trace gravel and cobbles.

A basal sand and gravel unit with some cobbles which lies
on top of bedrock. This unit is approximately ten feet
thick at the river, but pinches out to the south until it
is absent at the railroad tracks.

The Lower Member of the Stockton Formation beneath the site
can be divided into four lithologic units, each of which is
highly variable in thickness. These units, from shallowest to
deepest, include:

- Bj: own i_s h - R e d _A rk: o s_ic Sandstone, dark to light brownish-red,
medTunT to coarse ĝ raT he dT, ar kos i c sandstone, with trace
biotite and quartz cobbles; the average thickness is twenty
feet.

" Light Grey Green Arkosic Sandstone, light grey-green
a'rl̂ o's'ic'̂ ŝ n'tfst̂ iî  fine to medium
grained arkosic sandstone, with trace to little biotite and
trace olive green medium grained arkosic sandstone; the
average thickness is seventy-five feet.

- Red Shale, dark red silty shale with a trace biotite,
typically five to ten feet thick.

Da_r k G r e e n A_r _h•Q.sJLcS a n_dst.one, dark green fine to medium
grained arkosic-subarkosic sandstone, trace biotite,
little to some light grey groen medium to coarse grained
sandstone, trace tiotite. This basal unit was found to be
at least forty feet thick.
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In general, as shown on the geologic cross-sections, the
light grey-green and dark grey-green arkosic sandstones are the
predominant lithologies. The red shale unit was encountered in
the transitional zone between the two green sandstone units at
certai n locat ions.

2. H y^d ro ge o ̂o g y

A. Groundwater

Groundwater at the site occurs in two principal flow
systems: a local system in the unconsolidated deposits overlying
the bedrock and a regional system in the fractures, joints and
bedding planes of the underlying bedrock. The basic hydrogeologic
characteristics of each flow system are as follows:

1. Unconsolidated Degosit

The unconsolidated materials that overlie bedrock
south of the railroad tracks are separated from the railroad
ballast and floodplain deposits to the north by a significant
portion of bedrock (Figures 4-1 and 4-2).

South of the railroad tracks, unconsolidated
materials surround and underlie the former lagoons between several
bedrock highs (outcrops). In the course of the Off-Site Operable
Unit RI , depth to water measurements have shown that some of
EPA's monitoring wells completed in these materials were dry for
at least s :>me portion of the investigation. It is believed that
the occurrence of the water found in these materials is actually
"perched water" which is ponded on low permeability tar-like
materials left on the bottom of the former lagoons after closure.
This water is not perennial, but when present it slowly percolates
into the fractured bedrock beneath the lagoons. The temporarily
perched groundwater would not be capable of yielding any significant
amount of water on a sustained basis to wells or springs.

The occurrence of groundwater in the floodplain
deposits is attributed to the zone of enhanced permeability provided
by the layer of sands and gravels at the base of the floodplain
deposits. The groundwater in the floodplain deposits is recharged
by infiltration of surface runoff and groundwater recharge from
the bedrock aquifer.

Surface runoff from the south enters a series of
ponds located on the floodplain deposits north of the railroad
tracks. These ponds are considered to be "seasonal" because they
were dry during a period of minimal precipitation between mid-June
and late July, 1986. The occurrence of the ponds is due to the
low permeability of the silts and clays in the upper portion of
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the floodplain deposits and seasonally high precipitation. It is
believed that the groundwater in the floodplain deposits received
recharge as vertical leakage from the ponds, and that water
originating from these ponds also drains to the Schuylkill River
through intermittent streams.

2. Bedrock Aquifer

The bedrock aquifer at the Tyson's site is the
Lower Member of the Stockton Formation. Recharge to the bedrock
aquifer occurs in the areas south of the site where the Lower
member is exposed or close to the surface. During the course of
monitoring well installation, an attempt was made to complete
wells in three separate zones in the bedrock aquifer. These
zones are referred to as the shallow, intermediate, and deep
zones. The rationale for monitoring a specific interval at a
specific well location was cased primarily on local stratigraphic
correlations within the Lower member and, secondly, on the
relative depth of other monitoring wells installed at the site.
Shallow zone wells were installed approximately 30 to 100 feet
below ground surface in the brownish red arkosic sandstone that
occurs near the surface. The intermediate monitoring wells were
installed 75 to 163 feet below the land surface and were
generally completed in the light grey-green arkosic sandstone.
The intermediate wells on occasion were also installed within the
thin red shale which marked the transition zone between the
dominating green sandstone. Deep zone monitoring wells were
installed 115 to 223 feet below the surface. Lithologic
description of the deep zone varied from a dark green to light
green arkosic sandstone.

Both primary and secondary permeability are apparent
in all three zones monitored in the bedrock aquifer. Primary
permeability is contributed from the intergranular space between
grains of material comprising the matrix of the bedrock. Primary
permeability is variable depending on the competency of the
matrix between the coarser grains. The matrix experiences
variable degrees of weathering observed at the site outcrops and
in cores obtained during previous investigations. Highly
weathered portions of the aquifer provide greater primary
permeability due to the decomposition and removal of the matrix.
In less weathered intervals, the argillaceous matrix fills the
space between coarse grained material, thus reducing permeability.

Secondary permeability is contributed by
discontinuities such as joints, fractures, faults, and weathered
bedding planes. The occurrence of significant zones of enhanced
secondary permeability is represented by the fracture traces
shown on Figure 4-3. The fracture traces are indicative of
vertical planes of fracture concentration. These plane« act as
condui ts for groundwater flow and represent preferred paths for
the migration of contaminants in gcoundwater.
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Figure 4-3
Fracture Trace Locations,

Tyson's Site
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Horizontal and Verticaj.
Flow

The groundwater configuration in the shallow
unconsol idated deposits of the on-site and floodplain areas is
show in figure 4-6. In general, the shallow groundwater
configuration is a subdued reflection of the surface topography
with groundwater flowing north towards the Schuylkill River . On-
site, the water table contours mimic the surface of the quarry
floor. A depression occurs in the eastern lagoon area where the
fill materials are being drained by the underlying fractured
bedrock. Steep hydraulic gradients occur south of the tracks in
the near surface bedrock while gentler hydraulic gradients occur
north of the tracks in the floodplain.

Piezometric surface maps, illustrated < n Figures
4-7 to 4-9, reflect groundwater conditions in the shallow
inter me diate and deep zones of the bedrock aquifers. Within the
shallow zone, the piezometric surface exhibits a reflection of
the surface topography with a gently mounding in the center of
the site. Flow is north towards the river with hydraulic gradient
ranging from 0.035 to 0.047 (dimensionless) .

The intermediate piezometric surface map is
characterized by an elongated mound oriented northeast in the
center of the site. This mound extends from the on~site area to
the Schuylkill River. Groundwater flow along the flanks of the
mound is radial toward the river with hydraulic gradients ranging
from 0.035 to 0.04 (dimensionless).

Although less defined, groundwater mounding in the
center of the site is evident within the deep aquifer and the
direction of groundwater flow is similar to the intermediate zone,
towards the Schuylkill River. Hydraulic gradients are somewhat
greater than the intermediate, ranging from 0.35 to 0.05 (dimension)

Water level elevations to determine vertical
components of groundwater flow indicate an upward flow gradient
in the bedrock aquifer. This upward gradient represents the
discharge of a regional groundwater flow system to the Schuylkill
River .

4 . Relationship with the Schuylkill River

The relationship of the Schuylkill River to the
site's hydrogeology is important since upward vertical flow
gradients were determined at certain well nests along the river.
This indicated that groundwater was discharging to the river.
Hydrostatic levels at these well locations ranged from 2.41 (in
the shallow well zone) to over 20 feet (in the deeper zones) higher
than the water level elevation of the river. Although water
levels at two well nests located along the river bank in the
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Figure 4-7
Piezometric Surface - Shallow Wells

April 17,1987
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in the eastern portion of the site, exhibited slight downward
gradients, the shallow zone level still indicate discharge to the
r iver .

In summary, the upward groundwater flow gradients
determind at most well nests long the river bank are indicative of
a groundwater discharge zone. All of the piezometers installed
along the southern river bank show an upward gradient. Only the
two deeper zone installations of well nests exhibit downward
hydraulic heads along the river bank.

B. Extent of Contamination

1, Operable Unit - Bedrock Aquifer

A. OccurrenceL and[ jiehayior^of Densê  J|on-A_gupous
Phase Liquid (DNAPL) in the Bedrock Aquifer

The lagoons used for the disposal of liquid
wastes were constructed on a bedrock terrace south of the railroad
tracks. The location and configuration of the lagoons was likely
dictated by the locally variable rippability of weathered bedrock
on the terrace. Both weathering and rippability are related to
the amount of fracturing at a specific location. The lagoons
would have been constructed in areas with a locally increased
amount of fracturing. When the liquid wastes were disposed in
the lagoons, they rapidly moved downward through the fractures.
It has been established that a proportion of the liquid waste
exists in the form of a DNAPL.

Three samples of the DNAPL were collected to
characterize its chemical properties. The results are presented
on Table 4-4. 1,2,3-trichloropropane, was determined to be 2.0
percent by weight and 73.0 percent by weight in Wells 3-1 and 8-1,
respectively. The other compounds found in these samples were
xylene, ethylbenzene and toluene. Unidentifiable petroleum
distillates constituted 20 percent of the sample at 8-1 and about
52 percent of the sample from Well 3-1.

Groundwater flow patterns in the deep aquifer
will have no effect on the movement of DNAPL through the bedrock.
Under conditions where hydraulic gradients are upward such as
exist near the Schuylkill River, upward movement of DNAPL into the
River can only occur when the upward hydraulic gradient is
sufficiently large to counteract the downward force due to the
density of the DNAPL.
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DNAPL was measured in the bottom of many wells
and the range of measured thicknesses is represented on Figure
4-19. The ranges given do not represent the volume of DNAPL in
the formation, but indicate DNAPL accumulation in the borehole.

Table 4-4

DNAPL COMPOSITION

Well 3-1 Well 8 -1

% by Weight

| 1/2,3-Trichloropropane 23.0 73.0

| Xylenes 17.0 5.8
h

; EthylBenzene 3.8 0.9

Toluene 4.2
48.0% *

*The balance of the sample composition were compounds eluting
later than xylenes, but not in an elution pattern identifiable as
petroleum distilltes.

**The balance of sample composition was typical of unidentified
petroleum distillates. Petroleum distillates can be identified
as a general class of compounds because of the characteristic
hydrocarbon envelope that is obtained during gas chromatographic

j analysis of samples containing these analytes.
ii
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Figure 4-20 is a generalized diagram illustrating
the pathway of migration of DNAPL and resultant contamination of
groundwater in an aquifer. As the DNAPL sinks, part of it becomes
entrapped in the spaces provided by primary and secondary
porosity. In the unsaturated vadose zone, above the water table,
the entrapped DNAPL occurs in available spaces with air and
water. As DNAPL continues to sink below the water table,
entrapped DNAPL occurs in available space with groundwater only.
The DNAPL sinks until it reaches a surface of relatively low
permeability. Here the DNAPL will accumulate and either pool or
move downgradient along the surface. As DNAPL accumulates, all
available space becomes saturated with the DNAPL, displacing all
groundwater.

B. DNAPL Dissolution in Groundwater

Entrapped DNAPLs provide a continuing supply of dissolved
organic constitutents to further contaminate the aquifer. Any
groundwater that comes in contact with the DNAPL becomes contaminated
with its dissolved constituents. Once the DNAPL has passed through
the aquifer, groundwater comes in contact with entrapped DNAPL
along the entire pathway of DNAPL movement: percolation from the
surface is contaminated by DNAPL entrapped in the vadose' zone;
groundwater moving in the aquifer is contaminated by DNAPL entrapped
in the aquifer, above accumulated DNAPL; and, groundwater moving
across the surface of an accumulated DNAPL becomes contaminated.
The ultimate concentration of dissolved constituents is determined
by several geochemical factors which limit the solubility of the
constituent in groundwater.

C. Groundwater Quali ty

In all wells, 1,2,3-trichloropropane was the organic com-
pound found most frequently and at the highest concentration.
Other volatile organic compounds commonly detected at elevated
concentrations include: total xylenes, toluene, and Cis-1,3
dichloropropene. Since 1,2,3-trichloropropane was the most com-
monly detected compound in the groundwater samples and the major
component of the DNAPL, it serves a good tracer for determining
contaminant migration of site-related compounds. Isoconcentration
maps. Figures 10 through 12 show the distribution of 1,2,3-trichlor-
opropane in the bedrock monitoring wells. These maps have been
developed using the concentration of the compounds detected in
the groundwater and knowledge of the site hydrogeologic conditions.
The distribution of 1,2, 3-trichloropropane, as shown by Figures
24 through 26 indicates that the movement of this compound (and,
therefore, the contaminant plume) is in two dominant directions:

- directly down dip (northwest) of the former lagoons,
and

- along a zone of •• oncentrated fracturing to the north.and ,,
northeast of the eastern lagoon area.
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The movement of the plumes in these directions would be
expected given the site's geology, the physical nature of the
DNAPL, and the down dip movement of the DNAPL along weathered
bedding planes and through fracture zones.

Total xylenes and toluene were the second and third most
abundant organic compounds detected in all wells. Their overall
distribution was similar to 1,2,3-trichloropropane .

2. Operable Unit 2 - Hillside Area

A total of nine soil samples were taken from the
Hillside Area. During the RI, the Hillside Area was defined as
that area from just north of the security fence to the base of
the bedrock outcrop which separates the former lagoon area from
the railroad tracks. The purpose of this effort was to Determine
if the soils in these areas had been affected by overflow from
the former lagoons or discharge from the bedrock outcrop observed
on the hillside. The Hillside Area is comprised of soils of the
Lansdale series. Because of the steepness of the hillside (15-35
percent slope), these soils are severely eroded. The erosion
tends to concentrate sandstone pebbles and fragments on the soil
surface.

If*""1) Organic Compounds*,»,,,*> —————————fc—————
Organic compounds were detected in four of the nine

hillside soil samples (Table 4-17). Sample SS017 contained three
volatile compounds including trichloroethene (0.02 mg/kg), tetra-
chloroethene (0.03 mg/kg), and 1,2,3-trichloropropane (0.20
mg/kg). One semi-volatile compound, 2,4-dimethyIphenol, was also
detected in sample SS017 at 0.63 mg/kg. Sample SS020 contained
1,2,3-trichloropropane at 0.25 mg/kg, which was the highest level
detected in the hillside soils, and naphthalene at 0.23 mg/kg.
Sample SS023 contained 0.0085 mg/kg of tetrachloreothene. Sample
SS024 contained seven semi-volatile compounds including 5 Polynu-
clear Aromatic Hydrocarbons (PAHs) with a total PAH concentration
of 2.7 mg/kg and two substituted phenols with a total
concentration of 1.15 mg/kg.

Inorganic Constituents

Concentrations of inorganic constituents in soil
samples taken from the hillside area are also presented in Table
4-17. With the exceptions of copper in sample SS022 and selenium
in sample SS020, all constituents were found to be well within or
below the reported typical ranges of inorganic constituents in
eastern United States soils (Table 4-18). Elevated levels of
these constituents were found in only two of the samples obtained
from the hillside area. Consequently, this contamination ia

^^ believed to be localized. The localized nature of the elevat«d
concentrations when combined with the fact that both copper and
selenium can be strongly complexed in a non-soluble organic form,
suggests that these constituents present minimal migration, . .-, ,
potential. 3R302277 -
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TABLE 4-18

OBSERVED RANGE OP SELECTED INORGANIC CONSTITUENTS*
FOR SOILS IN THE EASTERN U.S.

Inorganic Observed
Conaituent Range Mean

Aluminum 0.7->1.0% 3.3%
Arsenic <0.2-73 ppm 5.4
Barium 15-1000 ppm 300 ppm
Beryllium <l-7 ppm 0,6 ppm
Cadmium <1-1 ppm <1 ppm
Chromium 1-100 ppm 36 ppm
Cobalt <3-70 ppm 7 ppm
Copper <1-150 ppm 14 ppm
Iron 0.01->10% 1.5%

C L e a d <7-300 ppm 14 ppm
Manganese <2-7000 ppm 290 ppm
Mercury 10-3400 ppb 96 ppb
Nickel <3-700 ppm 13 ppm
Selenium <0.1-1.4 ppm 0.39 ppm
Silver (Western U.S.) <0.5-5 ppm <0.5 ppm
Tin <10-15 ppm <10 ppm
Thallium
Vanadium <5-300 ppm 46 ppm
Zinc <5-400 ppm 36 ppm

*Conner, J.J. and Shacklette, H.T. 1975.
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3. Operable Unit 3 - Seep Area

The seep area is small area (approximately 150 by 100 feet)
located west of the former lagoon area. When the lagoons were
active, this area was a gently sloping hillside. During the
construction of the nearby residential subdivision, soils from the
area were reportedly excavated and used as construction fill.
Sometime after the soil was removed, the EPA was notified of
seepage emanating from the area. According to the results, this
sample did not contain any contaminants. A sample of the seepage
was collected, and the area backfilled. Backfilling eliminated
obvious seepage and also created a relatively heterogeneous soil
in terms of both physical and chemical properties.

Soil developing in the area were of the Bowmanvi 1 J * series,
derived from materials washed from surrounding uplands underlain
by shale and sandstone. These soils typically exhibit thin,
mottled, reddish brown silty surface horizons, and weak -red ,
extensively mottled, silty subsoils. Sixteen soil samples were
collected from locations within the seep a:e=».

0 r g a n i c C omp j3u_nd_s_

Results of the HSL organic and inorganic analyses
are present in Table 4-19. The occurrence of volatile compounds
in all samples was qualitatively questionable. Samples SS013 and
SS011, collected at depths of 3.3 and 9 feet, respectively, were
the only soil samples in which PAHs were detected. Seven compounds
ranging j n concentration from 0.3 to 1.1 mg/kg with a total PAH
concentration of 5.63 mg/kg were detected in Sample SS013. Two
compounds with a total PAH concentration of 0.4 mg/kg were detected
in Sample SS011, These PAH compounds did not originate from the
former lagoon area.

The presence of the pesticide DOT was tentatively identified
and the breakdown product ODD was confirmed in sample SS011.
Total DOT and ODD concentration was 0,94 mg/kg of which 0.88
mg/kg was DOT. DOT concentration in this sample was the highest
level of DOT detected in any of the soil samples.

.I.nor g_a_n_i_c_ C o_ns_t it u e n t s

Physically, soils of the seep area exhibited signs
of disturbance and fill, e.g., the presence of cinder blocks,
wood fragments, black plastic, etc. Chemically, wide variations
in the concentration of inorganic constituents were found.
However, no depth relationship of the constituents was detected
nor was there a relationship between excavations separated by
only a few feet. Highest concentrations of chromium, cobalt,
copper , iron, manganese, nickel, vanadium, and zinc were found in
a surface sample of test pit 6 (Sample SS012). Within this pit,
dark reddish brown water was noted to be seeping from the upper
depths, suggesting that the high concentrations were
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attributable to the water seepage. This seepage, however, is not
believed to have originated from the Tyson's Site as none of the
organic compounds associated with the former lagoons were found
in Sample SS0122.

4. Operable Unit 4 - Railroad Area

Soil borings were installed on both sides of the
railroad tracks . Soils developing on both sides of the railroad
are of the Rowland series. These soils are derived from the
weathering of materials washed from uplands underlain by shales
and sandstone and alluvial deposits from periodic flooding of the
Schuylkill River, These deposits include a layer of coal sediment
washed from the anthracite coal regions of Pennsylvania to the
far north of the site. Upstream coal piles have reportedly con-
tributed to coal deposition in the river during flood events.

The surface of each of the boring locations was comprised
primarily of cinder fill used in the construction of the railroad
bed, A field description of the fill material revealed that it
consisted primarily of bottom ash from the coal combustion process.
Relative to soils typical of the Eastern United States, the con-
centrations of the inorganic constituents of cadmium, chromium,
mercury, and selenium are greater in bottom ash than in soil
material. Subsequently, in areas where bottom ash is used as
fill material, soil contamination from these and other
constituents may result.

Organic Compounds

Analytical organic analyses for the ten boreholes is
presented in Table 4-20. No organic compounds were quantitatively
confirmed in soil samples collected from borings 1, 8, 9, and 10.
Estimated concentrations of pyrene (.22 mg/kg) were detected in
boring 1, 1 and 1,2,3-trichloroporpane (.151 mg/kg),
tetrachloroethene (.0073 mg/kg), and total xylene (.0055 mg/kg)
were detected in boring 9.

In organic CgjTsĴ i t u e n ts

The concentrations of inorganic constituents in the
subsurface soil samples is also presented in Table 4-20. All
concentrations are well within or below the typical ranges reported
for soils in the Eastern United States. Soil pH values were
generally neutral (i.e., 6.6 to 7.3) except for the samples
collected from boring 5. Values for soil samples collected
between 4 and 14 fee*- ranged from moderately alkaline to strongly
alkaline (7.9 to >9.1). An explanation for these elevated pH
values is not apparent.

AR30228I*
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5. Operable Unit 5 - Floodplain/Metlands

Based on topographic differences, the Floodplain/Wet lands
Operable Unit supports a diverse flora consisting of both upland
and wetland-related vegetation. The floodplain proper supports
primarily wetland related flora. The elevated portion of the
unit adjacent to the railroad access road supports a mix of
vegetation consisting of upland and wetland plants. No areas of
stressed vegetation were observed either during field
investigations or follow-up walk-overs. Examination of infrared
photographs of the site and surrounding area support the field
observations of no areas of stressed vegetation.

The site appears to support a diverse and unimpacted
flora and associated fauna. No areas of stressed vegetation were
observed during the site investigations or from photo interpretation
the 1974 and 1981 infrared aerial photographs. Observation of
fauna indicated random distribution with no specific area(s) of
avoidance .

The soils in the floodplain are classified by the
Soil Conservation Survey as Rowland Silt Loam, coal overwash
with a Bowmansvi lie hydric component. The forested component
consisted of red maple, green ash, black willow, river birch, and
panic led dogwood. The scrub-shrub component included young red
maple, green ash, bitternut hickory; spicebush, poison ivy, and
boxelder. A number of other wetland related understory plants
were located! in this area, including spotted jewel weed , jack-in-the-
pulpit, and purple loosestrife. Wetland related vegetation was
observed throughout the floodplain, especially in the vicinity of
the drainage ditches and other scattered areas.

Or ga_n i c Compounds

The ice-house sample, which was collected
approximately 2000 feet west of the Floodplain/Wetlands Operable
Unit, contained a number of PAH compounds {excluding the
estimated values) including: benzo (a) anthracene, benzo (1) pyrene ,
benzo (b) f luoranthene, benzo (k) f luoranthene, chrysene,
f luoranthene, phenanthrene , and pyrene. Excluding the estimated
PAH concentrations, PAHs were not found in the air stripper
outfall samples. Pyrene and Indeno (1,2, 3 -cd) pyrene were
reported in one of the two samples taken from the western swamp
area. The source of the PAD 's in the ice-house sample (total PAH
concentration of 9.26 mg/kg) may be the coal sediment washed from
the anthracite region well to the north of the site. The Soil
Conservation Survey (SCS) Soi 1 Survey for Montgomery County
states that the Rowland silt loam, which occurs in the floodplain
of the Schuylkill River, does contain anthracite coal sedimenci

AR302289
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Five volatile organic compounds were detected in the
air stripper outfall samples. 1.2, 3-tr ichloropropane was found
in both air stripper samples (0.022 mg/kg and 6.3 mg/kg).
Trichloroethylene (0.04 mg/kg) and tetrachloroethy lene ( . 05 mg/kg ;
were found in the initial air stripper sample along with total
xylene (0.4 mg/kg) and chlorbenzene (0.09 mg/kg).

Pesticides were found only in soil samples collected
in the western swamp area. 4,4-DDD concentrations were 8.59
mg/kg and 12.9 mg/kg; and, DDE concentrations were 1.34 mg/kg and
3 mg/kg.

Inorganic Constituents

Concentrations of inorganic constituents in soil
samples taken from the west swamp (SS067, SS069), air stripper
outfall (SS068, SS070) , and ice-house (SS066) , are presented in
Table 4-30. With the exception of zinc, copper, selenium, and
lead, inorganic constituent concentrations were well within or
below the commonly reported range for soils of the eastern United
States. Zinc and lead levels in the initial sample (SS068) from
the air stripper outfall were substantially higher than average
levels. This is most likely attributable to anthropogenic
sources of zinc and lead, however, these sources may not be
related to activities at the Tyson' s Site as high levels of zinc,
201200 mg/kg, and lead, 218-10,900 mg/kg, are commonly reported
for similar areas of urban development. Copper concentrations
exceeded typical levels reported for soils of the eastern United
States in the initial sample (SS067) obtained from the Western
Swamp location; selenium exceeded typical levels in the September
sampling at the Western Swamp. Elevated levels of these
constituents, however, have been reported for similar organic
rich soi Is .

Significant variations in the concentration of a
number of these inorganic constituents including aluminum, zinc,
lead, barium, chromium, copper, iron, manganese, nickel and
vanadium were found to exist among sampling locations and between
sampling dates. These variations are thought to be the result of
the heterogeneity of the soils developing on the Schuylkill River
floodplain .

With regard to the sediment layer, this layer is
derived primarily from coal sediments washed from the anthracite
regions of Pennsylvania, north of the sampling area. This layer
is reported to vary in thickness from 1 to 3 feet, subsequently,
variations in the amount of sediment present may significantly
affect the concentrations of inorganic constituents. Foe
example, coal sediments are typically high in iron, soil samples
taken from areas with a thicker sediment cap would be expected to
exhibit higher iron concentrations than those obtained from areas
with a thinner sediment cap. (<•" ' \'

AR302290



TAILI 4-M
TYIOfTl ifTi

PIOOOPUUN AMU ton. xuutrt
HtL MOflOAMC CDMTmitlfT*

c

WMtwn W«Hm Mr Siriww Air tinppcr
*w» VH Swvn» Ami OutlU OutfHI

SwnpMD SS-OM' SI-OC7" t«-0«f •••Ol«" tt-070
A A A A A

VQLATIL.H____________|
roetn* 1.3 0.033

cfiWfM* 0.0831 0.111 O.Ofl 0.131 O.M7S
0.1 It 0.241 0.4 M 0.2Tt 0.3U

CM wo form O.&OM

.1 -OlcAtorMtnan* 0.020J
0.040J
0.040* O.OtM 0.041 0.041 •

0.04
0.01

0.1U 0.021 0.011
0. JtJ 0.04W 0.0* 0.01 U
O.I7J O.OW 0.01 IJ

ToW inrUrkH 1.*J O.fftJ 0.4 O.Or«J
O.OM

MMI-VOCATIHt________|
1.1 0.10J
0.90J
O.Ht 1,M
1,i 0.10J
1.1 O.I
O.M

0.74
0.30J
0.30J t

o.«j
i.4-OkftkoraMfti*M i.OJ i.t
i,2-OMfitor«*«nz»rM O.tOJ O.W

MtTTCIOti
4,4'-OOt • S.OM 1.MM
4.4--OOO If.Ml (.MM

•» •*«• MB «tM fcwl M •« MAM MM. «* ta gl

M • Th* nifcMi ratun VMM ewnfcm̂  ty OCAM.

o
AR30229



TAIL! 4'M
TYIONt SOI

FLOOOMJUN AHIA KML NtlULTB
HH. INOflQANC COMTTTVIKTS

sm~
Aluminum
Antimony
Amvnic
Bvium
B«nr ilium
Cadmium
Chromium
C«Mfl
Copper
Iron
La*
MaraanaM
U«rcury
Nttkai
S4*«nlw«
SHv»r
TnaMum
Tin
'.liataum
Zkv
% Uofcrura
PH
TOX
Ora fw*t*d &r

S3 Oil'
A

18100

8.9
90
0.7
0.11
31
to
10

29800
• 1
482

0.13KV
18
0.7B
0.12NV

101
39
112
32.1
9.47

ERM. he.

WMMm
Swamp AnM
SI-017'

A

9270

29
240
O.I
O.I
30
20
480
30*00
110
•40
0.9NV
20
2t

0.29NV

401
401
127
79.1
9.17

Er-i. be

WMUm
Swamp Aral
SI-099*

A

18400

14.*
14*
0.74
O.M
22.3
U.4
10*

14 WO
124
344
0.8NV
17.3
*

37.1
201

EFMInc.

OutfaN
• I-OBI"

A

14400

18
MO
1
O.M
40
1
110
29100
992
211

0.3MNV
29
2.M
0.41

1C*
•4
3070

9.91

ERU. me.

Air Siflpptr
OutlBJI
83-070

A

9200

11
249
1.02
0.21
11.4
9.2
34.1

11 WO
91.2
129

0.41 MV
12.9
1.2

24.1
243

ErUt. Inc.
A • D» tiMfl from I DtcwnMr i.*«9 r
' • Large vwum* aampMw
" • Qrtt MtnplM M oftMn pnlmlnwy
I • Mi mif* «MH MM Iow4 H f*
J • MBH«4tf M*M
NV • ti» rMtM to not vMd: VM kkomor*

AN IHM

v. AR302292



17

6. Comparison of Organic Compounds Detected in On-
Site and Off-Site Samples

Table 4-36 is a comparison of the organic compounds
detected in the former lagoon area during the above investigations
and the organic compounds detected in the Off-Site Operable Units
during the On-Site RI and the Off-Site Operable Unit RI. A broad
suite of similar organic compounds were detected in both the
former lagoon areas and the various Off-Site Operable Units.
Possible sources of the PAHs to the Off-Site Operable Units
include the following:

- coal fines washed downriver from coal crushing/washing and
storage operations along the northern reaches of the river;

- burning of construction materials;

- bottom ash used as fill material for the railroad ballast;

- materials used for maintenance and construction of the
raiIroad;

- spi 11s of coal, coal related products, and chemicals
during the transport of these materials via the railroad;

- fly ash and gaseous emissions from the coal fired
generating station on Barbadoes Island;

C. Summary of Site Risks

The following conclusions are based on the analyses
performed in the Off-site Operable Unit RI/FS.

- The maximum detected levels of numerous volatile and
semi-volatile compounds detected in the bedrock aquifer
exceeds acceptable levels.

- The potential carcenogenic risks posed by operable
units 2 thrugh 5 are below acceptable levels.

- The discharge of contaminants to the Schuylkill River via
the bedrock aquifer exceeds acceptable levels.

In summary, ambient site conditions for operable units 2
through 5 represent an acceptable level of risk. However, a
reduction of the toxicity, mobility and volume of the
contamination in the bedrock aquifer represents a desirable
action for protection of human health and tihe environment.

AR302293



C

AR302291+



18

V. Community Relations History

Residents living near the Tysons' Superfund site have always
been highly interested in the former lagoon area of the site
which is presently undergoing remedial action. However, EPA has
never received questions about the operable units, or off site
areas. Upper Merion Township officials are involved with every
aspect of the site, but the local residents are more concerned
with progress in the on-site area.

EPA placed an advertisement listing cleanup alternatives for
the operable units in the Norristown Times Herald on September 4,

J 1988. The ad also announced the public comment period which ran
from September 4 through September 26, 1988. No written <->r oral
comments were received by EPA during that time.

VI. Remed i a 1 A1ternative Object i ves

The major objective of remedial actions to be taken at the
Off-Site Operable Units of the Tyson's Site is to recover and
treat groundwater discharging to the Schuylkill Piver to levels
protective of human health and the environment.

C Based on the above objective, numerous groundwater treatment
technologies were screened to provide a limited number of
technologies applicable for remedial action at the site. Some of
these technologies were removed from further consideration based
on site specific information and other comparative criteria listed
below;

Effectiveness

- Reduction in mobility, toxicity, or volume
- Permanence
- Long term management

Reliabi1ity

- Operation and maintenance (O&M) requirements
- Failure potential

/5R302295
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VII. Description of the Alternatives

A. Remedial Alternative Evaluation - Operable Unit 1-
B e d rock A q u i f er^

1. No Action - This alternative will have no environmental
or public health benefits. It will not be protective in the
shortterm or long-term. This alternative would not achieve the
ARARs. There will be no reduction of toxicity, mobility or volume
since to recovery or treatment is involved. Based on the above,
this alternative will not be considered further.

2. Pump and Treatment - This involves the recovery and
treatment of contaminated groundwater discharging into the Schuylkill
River. The treatment of groundwater reduces off-site risk to River.
Toxicity and volume of contaminants in groundwater rp^uced by
treatment. All contaminant specific ARARs will be met.

a . Technoloa y?s JVvai lab_l_e_

The technologies that have ben retained for assembly
into remedial alternatives are described below:

1. Air Stripping

Air stripping, to remove organics from water, is per-
formed by passing air through the water to facilitate transfer of
volatile organics from the liquid phase to the gas (air) phase.
These volatiles are then removed in the stripper off-gas. The
degree to which stripping is successful at removing volatiles
from a liquid stream depends on the volatility of the compounds
present, the volumetric ratio of air to water flow, the surface
area of the air/liquid interface, and the temperature at which
stripping is conducted.

Three methods of air stripping are most prevalent:
diffused aeration, mechanical aeration, and packed or spray tower
stripping. Countercurrent packed tower air stripping has been
most frequently employed for groundwater cleanup operations and
is generally the most efficient stripping process for removal of
volatile compounds. VOC air emission from the stripper off-gas
may require further treatment to maintain acceptable ambient air
qua 1ity standards.

AR302296
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2. Steam Stripping

Steam stripping requires the dissolved organic
compounds to be transferred from the influent water to steam.
The steam is then condensed and the organic compounds are stored
at the plant and then shipped out for recycling or incineration.
The water condensate is then sent back to the steam stripper and
mixed with the influent water. The condenser is vented and the
vapor is treated by passing through vapor-phase carbon adsorption
units. The volume of vapor released from the condenser and
passed through carbon is very small compared to the volume of
air passed through carbon from a conventional air stripper.
Thus, the vapor-phase adsorption units are relatively small. The
carbon is regenerated on-site periodically using steam and the
condensate from the regeneration process is handled in the same
way that the condensate from the condensor is handled. Steam
stripping is extremely efficient in the remova1 of volatile
and semi-volatile organic compounds. If unstrippable organic
compounds are encountered, they are removed by adding liquid-
phase carbon adsorption to the system.

3. Thermal Oxidation
(Off-Gas Control)

Thermal oxidation can be used to treat the gas-phase
discharge from an air stripper. Thermal oxidation uses high
temperature under controlled conditions to degrade a constituent
into products that may include carbon dioxide, water vapor,
hydrochloric acid, sulfur dioxide, and nitrous oxide gases.

Organic materials can ordinarily be burned if they
are mixed with air to provide oxygen content in the 10 percent
to 15 percent range, have a hydrocarbon concentration above a lower
explosive limit (LEL), and are heated above an auto-ignition
temperature. The resulting combustion can produce essentially
complete oxidation of the combustion mixture. The lower
explosive limit is the concentration of any organic material that
produces temperatures high enough to sustain flame reactions.
These reactions result in the formation of the reactive free
radical sulfur dioxide and nitrous oxides. Treatment of the air
stripper off-gas may be done thermally with or without catalytic
assistance.

AR302297



s

SB

S

,
! ll

•• •[ "i
S !
? f

I * * * * * '{ *|

I IJ

J J
! *i

9 t

J «

i!
* !

II

H

« r t, •* * i»»
i*

ii
B

e-

f l|s H
HWiliJUii

1

35if
55 * •. *Hi

it,!i!fI •» !• "BM!
iHW| *a

«'* ""^O ff^a*ii
1Ii

2

1
hj

f302298 H



21

4 . Vapor-phase Carbon Adsorption

Vapor-phase Carbon (VPC) treatment can also be
employed for treating the gas-phase discharge from an air
stripper. VPC systems consist of columns of adsorbent (activated
carbon) with a typical density of 30 Ib/ft . The vapor-phase
carbon particles are larger than corresponding liquid phase
carbon particles and have large and highly permeable void spaces.
Contaminated air flows through the columns or carbon bed, and
organics adsorb onto the carbon. The treated air then leaves the
bed with reduced concentrations of contaminants until the carbon
adsorbent nas reached capacity and is replaced or regenerated.

5. Granular Activated Carbon
JITi quid-phase) AdsorptioH

Carbon adsorption involves contacting a waste stream
with carbon, usually by flow, through a series of packed bed
reactors. Molecular adsorption by way of chemical forces adhere
volatile molecules on the surfaces of the carbon particle.
Activated carbon's favorable adsorptive properties are related to
its high available surface area. Contaminants are removed from
the waste stream and adsorbed from the liquid phase onto and into
the solid carbon phase pore structure. Larger, more highly
branched, less soluble compounds are most readily adsorbed. The
degree to which carbon adsorption can be used to remove
contaminants from a waste stream is dependent on the specific
compounds to be removed, concentrations of other organics in the
stream, and the choice of carbon material.

Once the micropore surfaces of the GAC are saturated
with organics, the carbon is "spent" and must either be replaced
with virgin carbon or removed, regenerated, and replaced. Carbon
"breakthrough" refers to the condition in which a specified
effluent concentration limit is exceeded. Complete exhaustion of
a bed occurs when the carbon is completely spent (no further
adsorption of the contaminants (s) can occur). The operating time
available before reaching breakthrough is the single most
critical operating parameter in carbon system design, however,
backup carbon units are employed in the rare case of failure.

6 . Chemical Oxidation

The chemical oxidation process consists of adding an
oxidizing agent, such as hydrogen peroxide, Fen ton's reagent,
ozone, or hypochlorite (sometimes in conjunction with catalysts
or ultraviolet radiation) to a waste stream to convert organica
to more highly oxidized intermediates or ultimately to carbon
dioxide and water, depending on the oxidant used. Partially
oxidized intermediates may be more or less readily treatable or
toxic than parent compounds, depending on the reaction pathways
f ol lowed .
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; Chemical oxidation processes are usually carried out
j in a continuous flow mode. Water to be treated enters tank where
j the water is mixed with the oxidizing agent, with or without
5 ultraviolet (UV) irradiation. Tank hydraulic detention time
S varies, based on results obtained empirically in treatability
! studies.
I b. Alternative Presentation

J! While not one of the above technologies can remediate
| the full range of contaminants at the site, combinations of these
I technologies may. From the technologies discussed above twelve
5 remedial alternative for groundwater treatment have been developed.
f
) 1. Summary of Alternatives

i Tables,3-5,3-6,3-7,and 3-8 summarize the alternatives
3j according to the applicable assessment factors. The following is
! a summary of the remedial measures.

) Alternative 1 - Groundwater treatment by air stripping

I Alternative 2- Groundwater treatment by air stripping, with
* thermal oxidation for gaseous emissions treatment
,i
,' ( Alternative 3- Groundwater treatment by air stripping, with

"*""" vapor phase carbon (VPC) for the gaseous
'•. emissions treatment

• Alternative 4 - Groundwater treatment by aqueous-phase
* granular activated carbon (GAC)
«'
r Alternative 5 - Groundwater treatment by air stripping
? followed by aqueous-phase GAC polishing for non-
.; strippable compound removal\
t Alternative 6- Groundwater treatment by air stripping in
j conjunction with thermal oxidation, followed
\ by aqueous-phase GAC polishing

j Alternative 7 - Groundwater treatment by air stripping in
| conjunction with vapor phase carbon,
j followed by aqueous-phase GAC polishing

jj Alternative 8 - Groundwater treatment by air stripping
J followed by UV/Peroxidation polishing for
j nonstrippable compound removal
I
j Alternative 9 - Groundwater treatment by air stripping in

conjunction with thermal oxidation followed
by UV/Peroxidation polishing

Alternative 10 - Groundwater treatment by Air Stripping in
conjunction with vapor-phas carbon followed
by UV/Peroxidation Polishing.
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Alternative 11 - Steam stripping and vapor phase carbon
adsorption on condenser vent stack

Alternative 12 - Steam stripping and vapor phase carbon
adsorption on condenser vent stack and
1iquid-phase carbon

Alternative 1 and 4 represent alternatives composed of a
means of recovering groundwater for treatment and a single tech-
nology designed to accomplish that treatment. Alternatives 2, 3
and 11 are an enhancement of Alternative 1 to provide air emissions
controls should air or steam stripper emissions exceed acceptable
criteria. Alternatives 5, 6, and 7 and 8, 9, 10 and 12 build on
Alternatives I, 2, 3 and 11 to account for non-strippable compound
removal should it be required.

B. Remedial Alternatives Evaluation - Operable Units 2
through 5

Alternatives for the remediation of off-site Operable
Units 2 through 5 were not provided in the off-site FS based on
the July 1987 Endang^rment Assessment findings of acceptable risk
and also on practical considerations. The following is summary
of significant conclusions of the Remedial Investigation and
Endangerment Assessment conducted for these Operable Units.

Hillside Area (Operable Unit 2)

- compounds detected in the former lagoons were detected at
trace levels in several of the samples collected in this
area. This indicates that overland flow and/or shallow
groundwater discharge from the fractured bedrock outcrop
in this area probably occurred during operation of the
lagoons;

- the total volume of contaminated soil in the Hillside Area
is minimal, with depth to bedrock usually being one or two
feet and with exposed bedrock present in much of the area.

- exposure to contaminated Hillside soils is possible via
dermal contact with the soils and incidental ingestion of
such soils.

- the carcinogenic risk to children of exposure to con-
taminated Hillside soils is negligible (less than 10- ).
Accordingly, no significant subchronic or noncarcinogenic
hazard is present.

AR302301*
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Railroad Area (Operable Unit 3)

- a wide variety of organic and inorganic compounds was found
throughout this area, both associated with the former
lagoon area, and with the materials used for the railroad
ballast,

- exposure of railroad workers to contaminated soils via
dermal contact is possible in the Railroad Area

- the carcinogenic risk to railroad workers of exposure to
contaminated! Railroad Area soils is less than 10- and
is, therefore, in conformance with EPA guidelines. Ac-
cordingly no significant subchronic or noncarcinogenic
hazard is present.

Floodplain/Wetlands Area (Operable Unit 4)

- trace level of site-related contaminants were detected
in the ditches and dcainageways receiving runoff from the
site and discharge from the EPA-instailed air stripper.

- no acute or chronic effects were observed in the fish
species studied; the results of the testing with Daphnia
were inconclusive.

j - results of the liquid phase elutriate chemical analysis
and bioassay show no potential acute toxicity with Daphnia

; in the sediments studied.

• - no adverse effects on any organisms investigated during
j the biological studies could be attributed to site-related
f constituents.
i
| - exposure to contaminated sediments and surface water in

the Floodplain Area via dermal contact and incidental
.ingestion of soils is possible. Inhalation of contaminants
volatilized from soils and surface water in the Floodplain
Area is a negligible source of exposure.

- the estimated carcinogenic risk of dermal contact with
incidental ingestion of contaminated soils and surface
water is lens than 10-, conforming to EPA guidelines.
Accordingly, no significant subchronic or noncarcinogenic
hazard is present. The estimated intake due to inhalation
of contaminants volatilized from surface water and soils
in the Floodplain Area is less than one percent of the
total intake of indicator compounds. Consequently, this
pathway of exposure does not present a hazard and was not

L^J considered further.
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Seep Area (Operable Unit 5).

- eleven of the sixteen samples taken from this area had no
detectable Hazardous Substance List (HSL) organic compounds.
The highest single concentration of HSL organics detected
consisted of non-site-related PAHs ,

- the origin of the seep remains unknown but is probably
related to shallow groundwater flow in this area; the seep
has not recurred since initial restoration of the area.

- the carcinogenic risk of exposure to contaminated Seep
Area soils is estimated at less than 10" . This risk is
within EPA guidelines. Accordingly, no significant sub-
chronic or noncarcinogenic hazard is present.

VIII. description of ARARs

The identification of appropriate ARARs depends upon the
recognized uses and designations of the environmental resources
and media of concern. ARARs are divided into three main categories

*̂*. - Contaminant-specific ARARs;

- Action-specific ARARs; and

- Location-specific ARARs.

Con tarn i nant-S pec i f ic ARARs

The sources or media of concern for the Off-Site FS include
air, groundwater, surface water (Schuylkill River) and wetlands/
floodplains. Contaminant Specific ARARs for air, groundwater,
surface water and wetlands/f loodsplains are presented in Table 3-1.
The classification and use of each resource and the basis for the
ARARs are present as follows:

Montgomery County, Pennsylvania, where the Tyson's Site
is located, is in a non-attainment area for ozone as per
the National Ambient Air Quality Standards (NAAQS) promul-
gated under '-he Clean Air Act. The NAAQS are enforceable
standards applicable at designated ambient air monitoring
locations. State regulations, 265 PA Code Section 127.11,
require a plan approval for air strippers and other
equipment designed to remove volatile contaminants from
soil, water, and other materials. Ambient Air Quail ity
Guidelines set forth by PADER under the Interim Operating
Guidelines for Air Toxic Substances (ATGs) are possible
ARARo; exemptions may be granted from the permit
requirements if :

flR302306
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(1) stack concentrations of each individual air toxic
constituents do not exceed one-third of the ATG ambient
guideline concentrations, and (2) potential (before control)
emission rates of all listed air toxics do not exceed a
total of one pound per hour . For those compounds lacking
other ARARs risk -based calculated stack emissions concen-
trations (Table 3-2) are also possible ARARs, These are
calculated to be protective of human health for both
carcinogenic and noncarcinogenic effects based, for the
floodplain area, on a residential receptor 300 meters
from the stack.

G_rou_ndwater

- Groundwater cleanup standards for the bedrock aquifer have
been set by EPA and DER. These levels, based on the
Partial Consent Decree, are given in Table 3-3,
Groundwater beneath the Tyson's Site between the former
lagoon area and the river is not used for drinking water ,
household, or other use. The exposure point of concern
for the groundwater considered in this study is the
Schuylkill River, to which thfs groundwater discharges.
For the purposes of this study, clean-up standards for
extracted, treated groundwater may be derived from those
ARARs applicable to surface water in conjunction with
PADER stated discharge limits for treated groundwater at
the site. Where more than one ARAR was available for a
given compound in surface water the most stringent of the
ARARs was employed. In addition, because a number of com-
pounds at the site did not have ARARs for protection of
human health, risk-based concentrations allowable in
Schuylkill River water for protection of human health were
developed for these compounds.

Safe Drinking Water Act Maximum Contaminant Levels (MCLs)
are possible ARARs applied "at the tap", or at the point
of human consumption. Federal Ambient Water Quality
Criteria (WQC) for the protection of human health are
ambient concentration quidelines, and are potential
ARARs. Federal WQC for the protection of aquatic life and
Pennsylvania Water Quality Criteria are also possible
ARARs and are applied.

A summary of projected allowable effluent concentration
derived from surface water ARARs and other sources is
given in Table 3-2. The risk-based concentrations for
both air and surface water ARARs were calculated using an
acceptable risk level of 1 X 10- for carcinogens, and
"no adverse toxic effect levels" for noncarcinogens.
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TABLE 3-2
EFFLUENT LIMITS BASED ON ARARS

TYSON'S SITE GROUND WATER TREATMENT

Compound Treated GW Effluent Treated GW Emuem Traawd Air Effluent
Concentration Concentration
Initial Recovery Compta M Recovery

— - rno/L) (to/hr)

Volatile*
t.2.3-Tficft'y«prop«n« S.COE-OI (1) fi.OOE-01 (1)
M«ihylc*nci ohloride 3.88E-01 2.24E-01 6.7BE-OI (2)
Acetone 1.75E+02 1.01E+02 8.86E+01
t.f-Dichloroethane «.48E+01 3.74E+OI 4.08E+00
1.2-Dichloroeihene (total) 4.87E+00 2.fl1E*00 t 08E-Q! (2)
Chlofo'omi I.06E-01 (3) 8.11E-02(3) 1.22E-01 (2)
1,2-Dichloropropant 8.58E-01 4.95E-01 5.20E-02
eis*l.3-DieMoroprep«n« 7.fl5E*00 (3) 4.536*00 (3)
Tnchloro«rhun« t.50E«00 {3} 8.68E-01 (3) 2.15E+00 (2)
Btmtnt 3,fi7E-01 (3) 2.I2E-01 (3) 3.50E-01 (2)
4-Methyl-2-p»ntanon« 2.09E*01 J.20E+01 I.26E+00
Tetrachloroeftftn* 4.45E-01 (3) 2.57E-01 (3) 4.82E*00 (2J
Toluent 7.96Ê 33 (3) 4.60E+03 (3) 4.43E*01
Chlorobenzctn* 2.78E*01 (3) 1.61E+OI (3) 1.68E-01

n1 Elhylb«ni»n« 7.79E-01 (3) 4.50E-Ot (3) 2.95E*00
Total Xylsoei 5.00E-01 (1) 5.00E-01 (1) I.18E+01

Sctmlvofilll**
Aniline 1.00E-01 (1) 1.00E-01 (1)
Phenol 3.00E-02(t) 3.00E-02(1) N/A
1 ,3-Oich!orobtni»n»

1.2-Dichloro6tni»n«
Nilrob«nz»n» t.10E*04 (3) 6.37Et03 (3) N/A
Bsniotc add
1.2.4-Trichlorobeniene 9.75E+00 5.62E+00 N/A
Naphlhalan*
Di-n-butyl phrhalat* 4.87E*01 2.81 E*01 N/A
Crejol 3.89E+01 2.24E+01 N/A
2,4-dim«thylph«nol N/A

3.93E-Q1 2.27E-Q

Cratol ropfsjanti both 4-m-ithylphtnol and 2-mtthyIphflno(
Blanks indkat* that ARAR-bued KTTMU iv» no* avaJI»W«
N/A - Not applicable, the** compoyrtdt an not coniidertd itripptble
{ 1 } Effluent limit provided by PADER from Table 3-1
(2) Effluent Imt b-ued on ATGe Irani Table 3-t
(3) Effluent imrt bete<l on Wator OueJity Criteria tor Ingeitfon of Water and Flih from Table 3- 1

flR302309



C

TABLE 3-3
Tyson's Sit*

Ground Water Cleanup Levels

Ground Water Cleanup Level (1)
Compound_______________________________________mq/L_______
Aniline 0.13
Anthracene 7.0
Benzene 0.00022
Benzoic Acid 0.70
Bis(2-ethylhexyl)phlhalate 0.051
2-Bulanone 1.8
Chlorobenzene 0.06
2-ChIoronaphlhalene 0.11
2-Chlorophenol 0-10
Chrysene 0.0000015
Cycloheptatriene 0.020
Cyclohexanone 23.0
Di-n-butyl phthalale 3.5
Dioctyl phlhalate 0.63
Dichlorobenzenes 0.075
2,4-Dimelhylphenol 0.28
n.n-DimetnyM ,3-propanediamine 0.65
Dodecane 3.9
Elhylbenzene 0.68
l-Ethyl-2-methylbenzene 0.12
Fluoranthene 0.21
Hexadecane 22.0
Hexadecanoic acid 0.02
Methylene chloride 0.0016
2-MelhylnaphlhaIene • 0.53
2-Melhylphenol/4-methylphenol 1.8
4-Methyl-2-pentanone 1.8
n-Nilrosodiphenylamine 0.0071
Naphthalene ' 0.62
Nitrobenzene 0.018
1,1-Oxybis-(2-ethoxyethane) 0.85
Phenanthrene 0.25
Phenol ._ 3.5
Pyrene 0.70
Tetrachloroethene 0.00023
Tetramethyluroi 0.76
Toluene 2,0
1,2,4-Trlchlorobenzene 0.23
1,3,5-Trlchlorobenzene . 0.23
Trichloroethene , 0.0011
1,2,3-Tr ichloropropane 0.00035
1.2,4-Trlmethylbenzene 3.0
Tridecane 0.41
Undecane . 0.18
o-Xylene_________________________________________0.12 ______

(1) Cleanup Levels derived from Partial Consent Decree Acceptable Levels

T'flR3023lo



C

TABLE 3-3 (continued)

TYSON'S SITE
Groundwater Cleanup Levels

Compound Groundwater Cleanup Level
________________________________________mg/L________

1,1-Dichoroethane 3.007

trans-1,2-Dichloroethene 0,07

1,2-Dichloropropane 0.006

1,2-Dihclorobenzene 0.62

1,4-Dichlorobenzene 0.075

Chloroform 0.1

Cis-1,3-Dichloropropene 0.0875

AR3023
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The effluent limits listed in Table 3-2 will also serve as
interim groundwater clean-up standards; i.e. interim clean-
up will be completed when the concentrations of the listed
compounds in untreated groundwater are below the effluent
concentrations selected for treated groundwater. At that
time, the effectiveness of the groundwater treatment
system will need to be re-evaluated.

Action-Specific ARARs

At present, there are no technology-based standards
applicable to the types of remedial actions proposed.

Location-Specific ARARs

Because the proposed treatment facility for recovered
groundwater would have to be located in the Schuylkfil River flood-
plain/wetlands portion of the off-site area, location specific
ARARs are potentially applicable in the event that physical con-
struction in undisturbed areas is necessary. Executive Order
11988 mandates that floodplain development not be favored when
other feasible alternatives are available. Because the extraction
wells are/ of necessity, located in the 100-year floodplain for
the Schuylkill River, the closest to the wells that the treatment
facility could be outside the floodplain would be in the Conrail
switching yard or the steep banks of the Hillside Area. These
locations do not offer adequate space for such a facility. Con-
sequently, location of the groundwater treatment system outside
the 100-year floodplain cannot be practically accomplished.

IX. C omp a r a t_i_v_e An a 1 y s_i s

A. Operable __Unit__l - Bedrock Aquijfer Alternative^
(See Table 3-5, 3-6, 3-7, and 3-8.

Alternative 1. Groundwater Treatment by Air Stripping

Air stripping without emissions control is
expected to exceed the acceptable standards
for air. Inherent compound toxicity is not
reduced but simply transferred from the
aqueous to the vapor phase. The volume of
contaminated groundwater is decreased. Non-
strippable compounds would not be destroyed
in this treatment process.

Alternative 2. Groundwater Treatment by Air Stripping,
w^th Thermal Oxidation for Gaseous Emia^ions
Treatment

(\R3023I2
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Alternative 2 is in compliance with both air
and water risk-based standards. The alternative
does significantly reduce compound toxicity
and volume, since stripper off-gas containing
organics is passed through an oxidizer unit
to destroy these compounds. Non-strippable
compounds would not be destroyed in this treat-
ment option. The estimated present worth of
this alternative is $5.50 million.

Alternative 3. Groundwater Treatment by Air Stripping, with
Vapor Phase Carbon (VPC) for the Gaseous
Emissions Treatment

Alternative 3 is in compliance with both air
and water risk-based standards. This alternative
does not reduce inherent compound toxicity,
as organics are merely concentrated on the
carbon from the stripper offgas. When the
VPC is steam regenerated and the organic
phase decanted, organics are further concen-
trated. Only upon incineration of the organic
decant or thermal destruction of contaminants
on the spent VPA would compound toxicity and
volume be virtually eliminated. Non-strippable
compounds would not be destroyed in this
treatment option. Significant operation and
maintenance (O&M) would be required. The
estimated present worth of this alternative
is $6.17 million.

Alternative 4. Groundwater Treatment by Aqueous-Phase
Granular Activated~C^rbon

Alternative 4 is in compliance with both air
and water risk-based standards. This alternative
also does not by itself reduce inherent compound
toxicity, as organics are simply concentrated
on the carbon from the groundwater. Upon
thermal regeneration of the carbon, these
compounds would be destroyed, thus effecting
a significant reduction in compound toxicity
and volume. Non-strippable compounds would
generally be removed in this treatment alternative
Sizable O&M would be required due to the
frequency of carbon change out, in addition
to disposal of any backwash solids generated.
System monitoring would also be required.
The estimated present worth of this alternative
is $6.30 million.
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Alternative 5. Groundwater Treatment by Air Stripping
foTlpwed "by ; Ajjuedua^-PhVse^ GAC Polishing for
N o n- S t r ippa bTe C ompou nd ~Remo'va 1

Alternative 5 does not reduce Inherent compound
toxicity, but rather transfers a majority of
the organics load to the atmosphere concentrating
the remaining organics onto GAC. Consequently,
the volume of contaminated air is increased,
although to a lesser extent than that projected

I for Alternative 1. Upon thermal regeneration
of the carbon, those organics adsorbed on the
carbon would be destroyed. Because Alternative
5 employs GAC only for polishing, the volume
of organics destroyed in carbon regeneration,
and the overall toxicity reduction achieved,
would be less than that for Alternative 4. Non-
strippable compounds would generally be
removed in this process. This alternative is
not sufficiently protective of human health
and the environment.

Alternative 6. Groundwater Treatment by Air Stripping in
conjunction w_ith Thermal Oxidation^ followed
bV Aqueous-Phase GAC Polishing

Alternative 6 is in compliance with both air
and water risk-based standards. This alternative
does significantly reduce inherent compound
toxicity and volume, although to a slightly
lesser extent than Alternative 2. This is
because the reduced removal efficiency of the
smaller stripping system proposed will increase
the proportion of volatile organics in addition
to non-strippable compounds sent to the pol ishing
system, and will reduce the amount of organics
routed to the thermal oxidation system for
emissions control. Upon thermal regeneration
of the GAC, however, the volume and toxicity
of the adsorbed compounds would be virtually
eliminated. Non-strippable compounds would
generally be removed in this treatment alternative
The estimated present worth of this alternative
is $5.99 million.

Alternative 7. Groundwater Treatment by Air Stripping in
conjunction with Vapor Phase Carbon^ followed
by Aqueous-Phase GAC Polishing

Alternative 7 is in compliance with both air
and water risk -based standards. This alternative
does not by itself significantly reduce inherent
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compound toxicity and volume, rather, volatile
compounds would generally be transferred via
the stripper off-gas onto the vapor-phase
carbon, while non-strippable compound would
be adsorbed onto the liquid-phase carbon.
Upon steam regeneration of the VPC, offsite
incineration of the resultant organic phase
condensate, and off-site thermal regeneration
of GAC, and occasionally VPC, compound toxicity
and volume would be significantly reduced.
Non-strippable compounds would generally be
removed in this treatment process. The estimated
present worth of this alternative is $6.91
million.

Alternative 8. Groundwater Treatment by Air Stripping
To"l lowed by U V/P e r o x i 3 a t i o n P o 1 i s h Trig for N o n -
Strippable Compound Removal

Alternative 8 is expected to exceed the
acceptable standards for air. This alternative
provides a reduction in compound toxicity and
volume proportional to the concentration of
constituents oxidized in the polishing process.
Since the majority of volatile organics would
be removed by air stripping, which does not
reduce inherent compound toxicity, only a
small overall decrease in compound toxicity
would be realized. The inherent volume of
contaminants would only be reduced by that
proportion being chemically oxidized. Non-
strippable compounds would generally be
removed in this treatment alternative. This
alternative is not sufficiently protective of
human health and the environment.

Alternative 9. Groundwater Treatment by Ai^r Stripping in
con^unctTQn"wl,thTheiTmal pxTdatibryfollowed
by UV/Peroxidation Polishing

Alternative 9 is in compliance with both air
and water risk-based standards. This alternative
would significantly reduce both compound
toxicity and volume via oxidation of stripped.
Non-strippable compounds would generally be
removed in this treatment option. The present
estimate worth of this alternative is $6.19
million.
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Alternative 10. Groundwater Treatment by Air Stripping in
co n j u nc t i on w i_ tjy Vapor -Ph a s e C a r bon f o 1 1"oweô  by
UV/Peroxidation Polishing

Alternative 10 is in compliance with both air
and water risk -based standards. This alternative
would in itself provide a reduction in compound
toxicity and volume proportional to the concentratic
of constituents oxidized in the polishing
step. Since the majority of volatile organics
would be removed by air stripping onto vapor-
phase carbon, which does not destroy compound
toxicity, only a small overall decrease in
compound toxicity would be effected. The
volume of contaminated groundwater be greatly
reduced , although the inherent volume of
contaminants would only be reduced by th?t
fraction being chemically oxidized. Upon
steam regeneration of the VPC and off-site
thermal treatment of the desorbed crganic phase
condensate or thermal regeneration of spent
VPC, a sizeable reduction in compound toxicity
and volume would be achieved. Non-strippable
compounds would generally be removed in this
treatment process. The estimated present
worth of this alternative is $7.11 million.

Alternative 11. S t ea m S tr i p pi n g an d V a p o r - P h a s e Carbon
Adsorption on Condensor Vent Stack

Alternative 11 achieves the ARARs; protects
health and safety during long-term operation;
eliminates mobility by separating the organic
compounds from the water, concentrate the
organic compounds into a phase product, and
either recycles the organic compounds, or
destroy them by incineration; has a track
record of proven performance; presents virt-
ually no risk of remedy replacement; and has
relatively low operation and maintenance
requirements. The estimated present worth of
this alternative is $5.57 million.

Alternative 12. Steam Stripping and Vapor-Phase Carbon
Adsorption on Condensor Vent Stack and Liquid
Phase Caj: bon Adsorption for Unstrippable
Organic Compounds

Alternative 12 achieves the ARARs; protects
health and safety during long-term operation;
eliminates mobility by separating the organic
compounds from the water, concentrates the
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organic compounds into a phase product and
either recycle the organic compounds, or
destroy them by incineration; has a track
record of proven performance; presents
virtually no risk of remedy replacement; and
has relatively low operation and maintenance
requirements. The estimated present worth of
this alternative is $5.89 million.

B. No Remediation Alternative - Operable Unit 2 through 5

1. Operable Unit 2 - Hillside Area

The total volume of contaiminated soil in the Hillside
Area is minimal, with depth to bedrock usually being one or two
feet and with exposed bedrock present in much of tha area.
Compounds detected in the former lagoons were detected at trace
levels in several of the samples collected in this are. This
indicates that overland flow and/or shallow groundwater discharge
from the fractured bedrock outcrop in this area occurred during
operation of the lagoons. Contaminant levels would decrease over
time in this area by leaching of the soils from precipitation
passing into the interceptor trench of the seep water collection
and treatment system, and most importantly by the vacuum extraction
source control being implemented at the on-site operable unit.

2- Operable Unit 3 - Railroad Area

The Railroad Area consist of a switching yard presently
in active use. A wide variety of organic and inorganic compounds
was found throughout this area, both associated with the former
lagoon areas and with materials used for the railroad ballast,
railroad construction, and transport of materials by the railroad.
However, levels of contaminants found were below EPA's recommended
risk threshold and are therefore not required to be remediated .
Further, attempts to remediate this area could cause unacceptable
disruption of freight transport operations.

3. Operable Unit 4 - Floodplain/Wetlands Area

Trace level of site-related contaminants were detected
in the ditches and drainageways receiving runoff from the site.
PAHs, which are not site related, are generally found at the
highest concentrations of all organic compounds detected and with
the greatest distribution. The source of the PAHs is most probably
the coal fines which have been washed downriver and deposited on
the floodplain. No adverse effects on any organisms investigated
during the biological studies could be attributed to site - related
constituents as levels of contaminants were found below EPA's
recommended risk threshold. Because the floodplain is characterized
as wetlands over much of its area, the levels of contaminants in
the floodplain do not justify the extent of wetlands destruction
that would necessarily be caused by remedial action.
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4. Operable Unit 5 - Seep Area

The origin of the seep remains unknown, but is
probably related to shallow groundwater flow in this area; the
seep has not recurred since initial restoration of the area.
Eleven of the sixteen samples taken from this area had no
detectable Hazardous Substance List (HSL) organic compounds.
The highest single concentration of HSL organics detected consisted
of non-siterelated PAHs. None of the constituents found in the
seep area exceeded the soil cleanup levels set in the Partial
Consent decree. Consequently, remedial efforts in this area
could not be justified.

X. Selected Remedial Alternatives

A. Description and _P_er_fprnianc_e G_gal_s

Section 121 of SARA and the current version of the
National contingency Plan (NCP) {50 Fed. Reg. 47912, November
20, 1985) establish a variety of requirements pertaining to
remedial actions under CERCLA. Applying the current evaluation
criteria in Tables 3-5, 3-6, 3-7, and 3-8 to the twelve remedial
alternatives for groundwater remediation of the bedrock aquifer,
we recommend that the following treatment technologies be imple-
mented for the selection of the pump and treat alternative.

'i Operable Unit 1 - Bedrock Aquifer

:! The selected technology is alternative number. 3 wild an
.]: option to upgrade to alternative number 7, Alternative number 3

includes groundwater treatment by air stripping, with vapor-phase
£ carbon (VPC) for gaseous emissions treatment. If, during the
'•! design phase it is determined that GAC polishing of the stripped

water is needed, alternative number 7, which is identical to
j number 3 plus GAC polishing, would be implemented.
t

I5 Operable Units ,2 through _5
if

The alternatives for Operable Unit 2-5 are selected based on
the discussion in sections VII and IX. Contaminants found at
Operable Units 2, 3, and 4 are below detectable levels and afford
adequate protection to the public. Furthermore, contaminants
found at Operable Units 2 and 5 will still be collected and diverted
to the groundwater treatment system. Any attempts to remediate
Operable Units 3 (Railroad area) could cause unacceptable disruptions
to the freight rail line. Any attempts to remediate Operable
Unit 4 (Floodplain/Wetlands Area) would destroy large portions of
that environment, causing more harm than good. Accordingly,
remediation of the areas discussed above is not required.

<! r

AR3023I8



U4

B . Statement of Findings Regarding Wetlands and Fj.oodplaJLn
Management

All excavation and fill activities during the remedial
action shall be conducted in a manner consistent with provisions
of Appendix A of 40 CFR Part 6. The subject regulations have
been entitled "Statement of Procedures on Floodplain Management
and Wetland Protection." These procedures constitute policy and
guidance for carrying out provisions of Executive Order 11990
respectively.

The Remedial Design of the Remedial Action shall be
developed in a manner consistent with Appendix A or 40 CFR Part 6
to assure that potential harm and adverse effects to the wetlands
is minimized. The Remedial Design has not yet been initiated at
this time . Therefore, specific steps to minimize impacts have
not yet been identified. In addition, the effect ot the Remedial
Action on the wetlands cannot accurately be assessed at this time.

While all remedial measures shall be designed to minimize
harm to wetlands, it is possible that some adverse effects may be
unavoidable. Should remedial activity be expected to create such
effects, restorative measures shall be developed during the
Remedial Design. Should anticipated adverse effects occur,
restorative measures shall be implemented as part of the
Remedial Action.

Schedule

The anticipated schedule is to commence the remedial
action by October 1988.

XI . The Statutory Determinations

A. Protection of Human Health and the Environment

The selected remedy will reduce the amount of
contaminants discharging into the Schuylkill River to acceptable
levels which will ensure adequate protection of human health and
the environment. No unacceptable short-term risks or cross-media
impact will be caused by implementation of the remedy.
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B. Attainment of ARARs

The selected remedy will attain the applicable or
relevant and appropriate requirements and are as follows :

Federal

CWA - Wetlands Impact

- Differential Groundwater Policy

- Ambient Water Quaility Criteria

Executive Order 11988, - Action to avoid adverse effects,
Protection of Floodplains minimize potential harm, restore
40 CFR 6, Appendix A and preserve natural and a

beneficial value

State - Ambient Air Quality Guidelines
for Air Toxic Substances (ATGs)

C . Cost-effective

The selected remedy for groundwater remediation of
Operable Unit 1 - Bedrock Aquifer provides overall effectiveness
commensurate to its costs such that it represents a reasonable
value for the money.

D. Utilization of permanent solutions employing alternative
technologies to the maximum extent practicable.

The selected remedy is the most appropriate solution for
all Operable Units 1 and represents the maximum extent to which
permanent solutions and treatment can be practicably utilized.

E . Preference for treatment as a principal e_leme_nt

The preference is satisfied since treatment of the
principal threats were found to be practicable.
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RESPONSIVENESS SUMMARY
FOR THE

OFF-SITE AREA
AT THE

TYSON'S DUMP SUPERFUND SITE
UPPER MERION TOWNSHIP, PENNSYLVANIA

INTRODUCTION

In accordance with the U.S. Environmental Protection Agency's
(EPA) Community Relations policy and guidance, the EPA Region III
Office held a public comment period to obtain comments on the
recommendations of the Remedial Investigation/Feasibility Study
{RI/FS) prepared for the Off-Site Area at Tyson's Dump Superfund
site. The opportunity for a public meeting was provided, but no
interest was expressed in having one. The public comment period
ran from September 4, 1988 to September 26, 1988.

The following responsiveness summary was prepared by Ocoz,
Alien & Hamilton Inc., a subcontractor to CDM Federal Programs
Corporation, under contract to Region III to provide community
relations support. The first section of this document provides a
brief description and history of the site, and the second section
summarizes the community relations activities that have recently
taken place at the site. The final section, Community Interests,
summarizes the level of concern within the site community.

THIS DOCUMENT HAS NOT YET BEEN SUBJECT TO CDM FPC
QUALITY ASSURANCE REVIEW; DO NOT QUOTE OR CITE.
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I. SITE DESCRIPTION AND HISTORY

Tyson's Dump Superfund site is located in a densely populated
region 15 miles northwest of Philadelphia in Upper Morion Township,
Montgomery County, Pennsylvania. The four-acre site is bordered by
the Conrail Railroad switching yard to the north, an old quarry
highwall to the south, and the Valley Brook housing development to
the west. The Schuylkill River is located approximately 750 feet
north-northeast of the dump, and several small tributaries flow
in.o the river near the site. Downstream of the dump, the river is
used as a municipal and industrial water source that supplies a
number of communities.

The site is an abandoned septic and chemical waste disposal
site within a sandstone quarry that operated from 1962 to 1970
under the ownership of Frank Tyson and his company, Fast Pollution
Treatment, Inc. Several formerly unlined lagoons, or ponds,
located in the central and southern areas of the site, were used to
store various industrial, municipal, and chemical wastes. The dump
was also used for the disposal of liquid septic tank wastes and
sludges. The dump site is predominantly contaminated by a
suspected carcinogen, or cancer-causing agent, known as 1,2,3 -
trichloropropane. In addition, spills and overflows occurred
during the eight years of operation, resulting in the dispersal of
wastes throughout the site. EPA implemented emergency measures in
early 1983 and, in September 1983, the site was placed on the
National Priorities List (NPL), EPA's list of hazardous waste sites
that are eligible for Federal cleanup funds.

Between January 1983 and August 1984, EPA and its contractors
conducted a Remedial Investigation/Feasibility Study (RI/FS) in
what is now referred to as the On-Site Area. The On-Site Area is
defined as that area south of the railroad tracks and within or
immediately adjacent to the security fence erected during the 1983
emergency response measures. The purpose of the RI/FS was to
determine the type and extent of contamination at the site, to
establish criteria for cleaning up the site, to identify and screen
cleanup alternatives for remedial action, and to analyze the
technology and costs of the alternatives. Results of the On-Site
RI/FS, along with recommendations by the Pennsylvania Department of
Environmental Resources (DER), local officials, and citizens were
used by EPA in its decision of a remedial alternative for the
on-site portion of the site.

EPA signed the Record of Decision (ROD) for the On-Site Area on
December 31, 1984, but later reopened the ROD to consider an
innovative soil technology that was not evaluated during the
RI/FS. The ROD is a public document that explains which cleanup
alternatives will be used at a NPL site. In 1986, Ciba-Geigy
Corporation, one of the responsible parties for the site, conducted
an independent study to explore alternate methods of cleanup. This
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study revealed that a new remedial technology, called vacuum
extraction, would be the most effective remedial alternative.
Based on those findings, EPA recommended vacuum extraction as the
remedy for cleaning up the on-eite portion of Tyson's Dump, and
this alternative was well received by the Upper Merion Township
community. The revised ROD was signed by EPA on March 31, 1988.

In the Fall of 1985, Ciba-Geigy Corporation agreed to conduct a
further investigation of the Off-Site Area, the need for which was
recommended in the December 1984 EPA ROD. The Off-Site Area is
defined as that area outside of the security fence including the
deep aquifer, an underground rock formation composed of materials
such as sand, soil, or gravel that can store and supply ground
water to wells and springs. EPA subdivided c!?e Off-Site Area into
five sub-areas or "operable units," to allow studies and subsequent
cleanup actions to focus on distinct areas of the overall site.
The Off-Site Operable Units include the following:

. Deep Aguifer (Operable Unit 1)

. Hillside Area (Operable Unit 2)

. Railroad Area (Operable Unit 3)
Floodplain/Wetlands (Operable Unit 4)
Seep Area (Operable Unit 5).

On May 27, 1986, an Administrative Consent Ordfe/.1 (ACO) was signed
between EPA and Ciba-Geigy Corporation for the Off-Site Operable
Unit RI/FS. The RI/FS was completed at the end of August 1988 and,
based on the findings of the study, EPA proposed a remedy for the
Off-Site Area. The study and EPA's proposed remedy were made
available for public review from September 4, 1988 to September 26,
1988.

II. COMMUNITY RELATIONS BACKGROUND

In meeting its public outreach responsibilities under the
Superfund program, community relations activities at the Tyson's
Dump Superfund site have been ongoing. In August and September of
1988, a revised Community Relations Plan (CRP), a Fact Sheet
summarizing the Off-Site Remedial Investigation/Feasibility Study
(RI/FS), and a Proposed plan for the Off-Site Area were prepared.
A Public Notice listing the off-site cleanup alternatives and EPA's
preferred alternative was printed in the Norristown Times Herald on
September 4, 1988. Announcement of the public comment period also
was made in the Public Notice. The opportunity for a public
meeting was provided, but the residents expressed no interest in
having one. The public comment period ran from September 4, 1988
to September 26, 1988.
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III. COMMUNITY INTERESTS

f*^ No community interest has been expressed in the Off-Site Area
at the Tyson's Dump Superfund site.

A. Comments on the Proposed Remedy

No written or oral comments were received from local residents
or officials during the public comment period. One comment was
received from one of the potentially responsible parties (PRPs),
Ciba-Geigy Corporation. This comment and EPA's response are listed
below.

3 COMMENT: Since the submittal of the off-site Feasibility Study
-• (FS) , Ciba-Geigy lias continued to review potential treatment

methods for groundwater at the Tyson's Dump site. Based on this
review, Ciga-Geigy has determined that:

Alternative 3 (Air Stripping With Vapor Phase Carbon) is
safer and possibly similar in cost to Alternative 2 fThermal
Oxidation)

Alternative 3 is capable of meeting Applicable or Relevant
and Appropriate Regulations (ARARs).

c
Ciba-Geigy has also added two alternatives to the summary of
alternatives: Steam Stripping With Vapor Phase Carbon, and Steam
stripping With Vapor Phase Carbon And Liquid Phase Carbon.

EPA'S RESPONSE: After careful evaluation of the above comment and
the Feasibility Study, EPA has selected a combination of treatment
alternatives which differs from those in the proposed remedial
action plan. EPA's selected alternatives consist of air stripping
and steam stripping of groundwater with different methods of
further treating the air emissions and water effluent. These
methods will be determined during the Remedial Design phase of site
response.

B. Remaining Concerns

Since actual cleanup preparations began at the On-Site Area
last May, the community has not voiced any concerns about the
on-site or off-site portion of the site.
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